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Abstract of JP2002312959 

PROBLEM TO BE SOLVED: To realize an 
optical disk unit in which a focus bias can be 
automatically and accurately adjusted in a 
short time. SOLUTION: In this optical disk 
drive having an adjusting means for 
automatically adjusting a focus bias on the 
basis of the level of a reproduced RF signal, 
the adjusting means is provided with a 
sampling means for sampling a reproduced RF 
signal level 1 a plurality of times, and an upper 
value balancing means for calculating a 
plurality of average values of upper values in 
the reproduced RF signal level 1 sampled by a 
plurality of times, and a focus bias value with 
which the average values calculated by the 
upper value balancing means become the 
largest is used as an adjusted value. 
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* NOTICES * 

JPO and NCI PI are not respons i b I e for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the optical disk unit which has the adjustment device which performs regulating [ of 
focal bias ] automatically based on the level of a playback RF signal said adjustment device The 
sampling means which carries out the multiple-times sampling of said playback RF signal level, It 
has a high order value average means to compute the average of high order value plurality in 
said playback RF signal level by which the multiple-times sampling was carried out with this 
sampling means. The optical disk unit characterized by adopting as a value which had the focal 
bias value to which the average value which the value average means besides computed 
becomes the largest adjusted. 

[Claim 2] In the focal bias-compensation approach of the optical disk unit which carries out 
regulating automatically of the focal bias based on the level of a playback RF signal The sampling 
process which carries out the multiple-times sampling of said playback RF signal level, The high 
order value average process which computes the average of high order value plurality in said 
playback RF signal level by which the multiple-times sampling was carried out in this sampling 
process, The focal bias-compensation approach of the optical disk unit characterized by having 
the focal bias value selection process adopted as a value in which the focal bias value to which 
the average value besides computed in a value average process becomes the largest was 
adjusted. 



[Translation done.] 



http:/ / www4.ipdl.ncipi.gojp/ cgi-bin/tran_web_cgi_ejje 



2006/1 1/14 



JP.2002-312959.A [DETAILED DESCRIPTION] 



1/4 ^— >? 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the focal bias-compensation approach of the 
optical disk unit with which the adjustment precision of focal bias can shorten time amount 
which adjustment takes highly, and an optical disk unit especially about the focal bias- 
compensation approach of an optical disk unit and an optical disk unit. 
[0002] 

[Description of the Prior Art] in order that the lightwave signal reading block of an optical disk 
unit may perform laser beam convergence with a sufficient precision and may make a laser spot 
focus punctiform voice in respect of a disk — focal tone ** of the direction of a focus — the 
so-called focal bias compensation is performed by the mechanism adjustment approach for 
every device at the time of the assembly of equipment. Furthermore, in the actual optical disk 
unit, it is carrying out by combining electric adjustment of focal bias for every disk. 
[0003] Usually, focal bias compensation as an optical disk unit is performed by adjusting so that 
a focal servo loop and a tracking servo loop may be closed, the peak-to-peak amplitude of the 
playback RF signal which the detector formed in the lightwave signal reading block detects may 
become large and the situations (error situation etc.) of signal reading may become good. 
However, it may be difficult if drawing in of a tracking servo does not raise the adjustment 
precision in a lightwave signal reading block depending on the optical method of a lightwave 
signal reading block. 

[0004] Then, before drawing a tracking servo loop, the method of performing focal bias 
compensation was, but since a tracking servo was still lengthened in order to perform focal bias 
compensation in this phase, and it was not coming, measurement (measurement of 3T level etc.) 
of a jitter was difficult, and this had become the cause which adjustment precision does not go 
up. 

[0005] 

[Problem(s) to be Solved by the Invention] Like **** before focal bias compensation of the 
conventional optical disk unit drew the tracking servo loop, it was performed based on the 
amplitude of a playback RF signal in many cases, but in order that the amplitude of a playback 
RF signal might receive the modulation of RE ** RU by the eccentricity and face deflection of a 
disk, exact level measurement had the problem that it was difficult and adjustment took time 
amount. This invention solves this problem by the comparatively easy approach, and makes a 
technical problem comparatively implementation of the focal bias-compensation approach of the 
optical disk unit in which regulating [ of focal bias ] automatically is possible, and an optical disk 
unit correctly for a short time. 
[0006] 

[Means for Solving the Problem] In the optical disk unit which has the adjustment device with 
which this invention performs regulating [ of focal bias ] automatically based on the level of a 
playback RF signal in order to attain the above-mentioned technical problem said adjustment 
device The sampling means which carries out the multiple-times sampling of said playback RF 
signal level, It has a high order value average means to compute the average of high order value 
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plurality in said playback RF signal level by which the multiple-times sampling was carried out 
with this sampling means. It is characterized by adopting as a value which had the focal bias 
value to which the average value which the value average means besides computed becomes the 
largest adjusted. Thereby, processing for regulating [ of focal bias ] automatically can be 
simplified and the optical disk unit in which regulating [ of focal bias ] automatically is possible 
can be realized correctly in a short time. 

[0007] Moreover, it sets to the focal bias-compensation approach of the optical disk unit which 
carries out regulating automatically of the focal bias based on the level of a playback RF signal. 
The sampling process which carries out the multiple-times sampling of said playback RF signal 
level, The high order value average process which computes the average of high order value 
plurality in said playback RF signal level by which the multiple-times sampling was carried out in 
this sampling process, It is characterized by having the focal bias value selection process 
adopted as a value in which the focal bias value to which the average value besides computed in 
a value average process becomes the largest was adjusted. Thereby, processing for regulating 
[ of focal bias ] automatically can be simplified and the focal bias-compensation approach of the 
optical disk unit which can adjust focal bias can be realized correctly in a short time. 
[0008] 

[Embodiment of the Invention] Hereafter, an accompanying drawing is made reference and the 
focal bias-compensation approach of the optical disk unit concerning this invention and an 
optical disk unit is explained to a detail, 

[0009] First, the focal bias-compensation approach of the optical disk unit of this invention is 
explained. As stated above, focal bias compensation in a set is usually performed by adjusting so 
that a focal servo loop and a tracking servo loop may be closed, the peak-to-peak amplitude of 
the playback RF signal which the detector formed in the lightwave signal reading block detects 
may become large and the situations (error situation etc.) of signal reading may become good. 
However, it may be difficult if drawing in of a tracking servo does not raise the adjustment 
precision in a lightwave signal reading block depending on the optical method of a lightwave 
signal reading block. 

[001 0] In order to avoid this problem, before drawing a tracking servo loop, how to perform focal 
bias compensation can be considered, but in this phase, since a tracking servo is still lengthened 
and it is not coming, measurement (measurement of 3T level etc.) of the jitter for performing 
focal bias compensation is difficult. Therefore, the method of seeing the amplitude of a playback 
RF signal and performing focal bias compensation is common. However, in order that the 
amplitude of a RF signal may receive the modulation of RE ** RU by the eccentricity and face 
deflection of a disk in the case where such tracking is not performed, exact level measurement 
is difficult. So, in this invention, playback RF level is sampled and it is aiming at avoiding this 
problem by taking the average of the high order value of that peak-to-peak amplitude data. 
[001 1] The playback RF signal wave form at the time of tracking servo~off and the situation of 
the pit at that time are shown in drawing 1 . In drawing 1 , a sign 1 is a playback RF signal and a 
sign 2 is in the situation of the pit on a disk. At the time of tracking servo~off, in the time of the 
off-track shifted, RF-signal signal level differs greatly, and the level of a playback RF signal 
becomes large at the time of an on-truck, and it becomes smaller than the time of an on-truck 
from the time of the on-truck which hit the pit 2, and a pit 2 at the time of an off-track so that 
drawing 1 may show. What is necessary is to average only the level at the time of an on-truck 
for focal bias compensation. Then, it means arranging in descending the data of peak-to-peak 
level with which the playback RF signal was sampled, and carrying out averaging of the data only 
at the time of an on-truck by averaging only the level data of a high order. 

[001 2] The flow chart of focus servo ********** with which this invention is applied is shown in 
drawing 2 . Moreover, the subroutine flow chart of regulating [ of the focal bias in the flow chart 
of drawing 2 ] automatically is shown in drawing 3 . Moreover, the flow chart of an example of 
the playback RF level measurement subroutine by sampling is shown in drawing 4 . First, the 
whole focus servo actuation is explained along with drawing 2 , If a flow chart starts at step 100, 
offset will be adjusted at step 101, a focus servo will be turned on at step 1 02, and a tracking 
servo will be made off. Next, focal bias compensation is performed by the approach shown in 
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drawing 3 at step 103. Then, a tracking servo is turned ON at step 104, and if it confirms 
whether detection of a jitter is possible and is not detected at step 105, a detection location is 
changed at step 106 and it returns to step 103. When detection of a jitter is completed, focal 
bias is tuned finely and determined at step 1 07, further, tracking balance is adjusted at step 108, 
focal gain and tracking gain are determined at step 109, and focus servo actuation is ended at 
step 110. 

[001 3] Next, along with drawing , the subroutine of focal bias compensation in step 1 03 is 
explained. If this subroutine starts at step 200, focal bias will be changed to a unit 5% at step 201 
from -20% of current value to +20% of value. Then, playback RF level is measured by the 
approach of this invention shown in dr awin g 4 at step 202 to that each bias of a focus. Then, the 
point of focal bias with which playback RF level serves as max by 203 among the focal bias of 5% 
unit from -20% of steps to +20% is chosen. Here, when there are two or more points with which 
playback RF level serves as max, the bias near 0% is chosen. Then, it is decided that it will be 
the value of the point which had focal bias chosen at step 204, and this subroutine is ended at 
step 205. 

[0014] Next, along with drawing 4 , the subroutine of playback RF level measurement at step 202 
is explained. If this subroutine starts at step 300, spacing of 40ms of playback RF level data will 
be sampled 400 times at step 301 . Then, the average of the data of 32 high orders is calculated 
at step 302 out of these 400 sampling data. However, except the data of the two most 
significants and they are not used in order to avoid the effect of a pulse-noise. Then, this 
average value is made into the playback RF level central value at this measurement time at step 
303, and this subroutine is ended at step 304. 

[0015] In this invention, by choosing the level at the time of an on~truck automatically, and 
changing a focal bias value by making the average value into playback RF level central value by 
choosing the large sampling value of playback RF level in this way, the focal bias value to which 
playback RF level central value becomes large most is found, and it is made into the focal bias 
best point. It becomes possible to choose the best focal bias value automatically and to set it up 
correctly, by this, for a short time. 

[001 6] As mentioned above, although the focal bias-compensation approach of the optical disk 
unit of this invention was explained, also let an optical disk unit equipped with a sampling means 
of playback RF signal level by which such a focal bias-compensation approach is realizable, and a 
high order value average means to compute the average value of the high order value in the 
sampled playback RF signal level be the object of this invention. 
[0017] 

[Effect of the Invention] As explained above, invention of claim 1 of this invention In the optical 
disk unit which has the adjustment device which performs regulating [ of focal bias ] 
automatically based on the level of a playback RF signal The sampling means which carries out 
the multiple-times sampling of the playback RF signal level at an adjustment device, A high order 
value average means to compute the average of high order value plurality in the sampled 
playback RF signal level is established, and it is characterized by adopting the focal bias value to 
which this computed average becomes the largest as an adjustment value. The adjustment 
precision of focal bias can be improved by this, and the optical disk unit [ regulating / of exact 
focal bias / automatically is possible and ] which can shorten the time amount of regulating [ of 
focal bias ] automatically since the optical disk unit which can be improved by the precision of 
regulating [ of focal gain ] automatically and tracking gain regulating automatically can be realized 
in connection with it and the processing for regulating [ of focal bias ] automatically becomes 
easy further can be realized. 

[001 8] In the focal bias-compensation approach of an optical disk unit that invention of claim 2 
carries out regulating automatically of the focal bias based on the level of a playback RF signal 
The sampling process which carries out the multiple-times sampling of the playback RF signal 
level, The high order value average process which computes the average of high order value 
plurality in the playback RF signal level sampled in this sampling process, It is characterized by 
having the focal bias value selection process which adopts the focal bias value to which the 
average value besides computed in the value average process becomes the largest as an 
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adjustment value. Thereby, the adjustment precision of focal bias can be improved, regulating 
[ of exact focal bias ] automatically is possible, it is possible for the precision of regulating [ of 
focal gain ] automatically and tracking gain regulating automatically to also improve in connection 
with this, and the focal bias-compensation approach of an optical disk unit that time amount of 
regulating [ of focal bias ] automatically can be short-****(ed) can be realized. 
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* NOTICES * 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the focal bias-compensation approach of the 
optical disk unit with which the adjustment precision of focal bias can shorten time amount 
which adjustment takes highly, and an optical disk unit especially about the focal bias- 
compensation approach of an optical disk unit and an optical disk unit. 
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PRIOR ART 



[Description of the Prior Art] in order that the lightwave signal reading block of an optical disk 
unit may perform laser beam convergence with a sufficient precision and may make a laser spot 
focus punctiform voice in respect of a disk — focal tone ** of the direction of a focus — the 
so-called focal bias compensation is performed by the mechanism adjustment approach for 
every device at the time of the assembly of equipment. Furthermore, in the actual optical disk 
unit, it is carrying out by combining electric adjustment of focal bias for every disk, 
[0003] Usually, focal bias compensation as an optical disk unit is performed by adjusting so that 
a focal servo loop and a tracking servo loop may be closed, the peak-to-peak amplitude of the 
playback RF signal which the detector formed in the lightwave signal reading block detects may 
become large and the situations (error situation etc.) of signal reading may become good. 
However, it may be difficult if drawing in of a tracking servo does not raise the adjustment 
precision in a lightwave signal reading block depending on the optical method of a lightwave 
signal reading block. 

[0004] Then, before drawing a tracking servo loop, the method of performing focal bias 
compensation was, but since a tracking servo was still lengthened in order to perform focal bias 
compensation in this phase, and it was not coming, measurement (measurement of 3T level etc.) 
of a jitter was difficult, and this had become the cause which adjustment precision does not go 
up. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As explained above, invention of claim 1 of this invention In the optical 
disk unit which has the adjustment device which performs regulating [ of focal bias ] 
automatically based on the level of a playback RF signal The sampling means which carries out 
the multiple-times sampling of the playback RF signal level at an adjustment device, A high order 
value average means to compute the average of high order value plurality in the sampled 
playback RF signal level is established, and it is characterized by adopting the focal bias value to 
which this computed average becomes the largest as an adjustment value. The adjustment 
precision of focal bias can be improved by this, and the optical disk unit [ regulating / of exact 
focal bias / automatically is possible and ] which can shorten the time amount of regulating [ of 
focal bias ] automatically since the optical disk unit which can be improved by the precision of 
regulating [ of focal gain ] automatically and tracking gain regulating automatically can be realized 
in connection with it and the processing for regulating [ of focal bias ] automatically becomes 
easy further can be realized. 

[0018] In the focal bias-compensation approach of an optical disk unit that invention of claim 2 
carries out regulating automatically of the focal bias based on the level of a playback RF signal 
The sampling process which carries out the multiple-times sampling of the playback RF signal 
level, The high order value average process which computes the average of high order value 
plurality in the playback RF signal level sampled in this sampling process, It is characterized by 
having the focal bias value selection process which adopts the focal bias value to which the 
average value besides computed in the value average process becomes the largest as an 
adjustment value. Thereby, the adjustment precision of focal bias can be improved, regulating 
[ of exact focal bias ] automatically is possible, it is possible for the precision of regulating [ of 
focal gain ] automatically and tracking gain regulating automatically to also improve in connection 
with this, and the focal bias-compensation approach of an optical disk unit that time amount of 
regulating [ of focal bias ] automatically can be short-****(ed) can be realized. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Like ****, before focal bias compensation of the 
conventional optical disk unit drew the tracking servo loop, it was performed based on the 
amplitude of a playback RF signal in many cases, but in order that the amplitude of a playback 
RF signal might receive the modulation of RE ** RU by the eccentricity and face deflection of a 
disk, exact level measurement had the problem that it was difficult and adjustment took time 
amount. This invention solves this problem by the comparatively easy approach, and makes a 
technical problem comparatively implementation of the focal bias-compensation approach of the 
optical disk unit in which regulating [ of focal bias ] automatically is possible, and an optical disk 
unit correctly for a short time. 
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MEANS 



[Means for Solving the Problem] In the optical disk unit which has the adjustment device with 
which this invention performs regulating [ of focal bias ] automatically based on the level of a 
playback RF signal in order to attain the above-mentioned technical problem said adjustment 
device The sampling means which carries out the multiple-times sampling of said playback RF 
signal level, It has a high order value average means to compute the average of high order value 
plurality in said playback RF signal level by which the multiple-times sampling was carried out 
with this sampling means. It is characterized by adopting as a value which had the focal bias 
value to which the average value which the value average means besides computed becomes the 
largest adjusted. Thereby, processing for regulating [ of focal bias ] automatically can be 
simplified and the optical disk unit in which regulating [ of focal bias ] automatically is possible 
can be realized correctly in a short time. 

[0007] Moreover, it sets to the focal bias-compensation approach of the optical disk unit which 
carries out regulating automatically of the focal bias based on the level of a playback RF signal. 
The sampling process which carries out the multiple-times sampling of said playback RF signal 
level, The high order value average process which computes the average of high order value 
plurality in said playback RF signal level by which the multiple-times sampling was carried out in 
this sampling process, It is characterized by having the focal bias value selection process 
adopted as a value in which the focal bias value to which the average value besides computed in 
a value average process becomes the largest was adjusted. Thereby, processing for regulating 
[ of focal bias ] automatically can be simplified and the focal bias-compensation approach of the 
optical disk unit which can adjust focal bias can be realized correctly in a short time. 
[0008] 

[Embodiment of the Invention] Hereafter, an accompanying drawing is made reference and the 
focal bias-compensation approach of the optical disk unit concerning this invention and an 
optical disk unit is explained to a detail. 

[0009] First, the focal bias-compensation approach of the optical disk unit of this invention is 
explained. As stated above, focal bias compensation in a set is usually performed by adjusting so 
that a focal servo loop and a tracking servo loop may be closed, the peak-to-peak amplitude of 
the playback RF signal which the detector formed in the lightwave signal reading block detects 
may become large and the situations (error situation etc.) of signal reading may become good. 
However, it may be difficult if drawing in of a tracking servo does not raise the adjustment 
precision in a lightwave signal reading block depending on the optical method of a lightwave 
signal reading block. 

[0010] In order to avoid this problem, before drawing a tracking servo loop, how to perform focal 
bias compensation can be considered, but in this phase, since a tracking servo is still lengthened 
and it is not coming, measurement (measurement of 3T level etc.) of the jitter for performing 
focal bias compensation is difficult. Therefore, the method of seeing the amplitude of a playback 
RF signal and performing focal bias compensation is common. However, in order that the 
amplitude of a RF signal may receive the modulation of RE ** RU by the eccentricity and face 
deflection of a disk in the case where such tracking is not performed, exact level measurement 
is difficult. So, in this invention, playback RF level is sampled and it is aiming at avoiding this 
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problem by taking the average of the high order value of that peak-to-peak amplitude data. 
[001 1] The playback RF signal wave form at the time of tracking servo-off and the situation of 

the pit at that time are shown in drawing 1 . In draw ing 1 , a sign 1 is a playback RF signal and a 

sign 2 is in the situation of the pit on a disk. At the time of tracking servo-off, in the time of the 
off-track shifted, RF-signal signal level differs greatly, and the level of a playback RF signal 
becomes large at the time of an on-truck, and it becomes smaller than the time of an on~truck 
from the time of the on-truck which hit the pit 2, and a pit 2 at the time of an off-track so that 
drawing 1 may show. What is necessary is to average only the level at the time of an on-truck 
for focal bias compensation. Then, it means arranging in descending the data of peak-to-peak 
level with which the playback RF signai was sampled, and carrying out averaging of the data only 
at the time of an on-truck by averaging only the level data of a high order. 

[001 2] The flow chart of focus servo ********** with which this invention is applied is shown in 
dra wing 2 . Moreover, the subroutine flow chart of regulating [ of the focal bias in the flow chart 
of dravyinjg 2 ] automatically is shown in drawing 3 , Moreover, the flow chart of an example of 
the playback RF level measurement subroutine by sampling is shown in dr^ . First, the 
whole focus servo actuation is explained along with dr awing 2 . If a flow chart starts at step 100, 
offset will be adjusted at step 101, a focus servo will be turned on at step 102, and a tracking 
servo will be made off. Next, focal bias compensation is performed by the approach shown in 
drawing 3 at step 103. Then, a tracking servo is turned ON at step 104, and if it confirms 
whether detection of a jitter is possible and is not detected at step 105, a detection location is 
changed at step 106 and it returns to step 103. When detection of a jitter is completed, focal 
bias is tuned finely and determined at step 1 07, further, tracking balance is adjusted at step 108, 
focal gain and tracking gain are determined at step 109, and focus servo actuation is ended at 
step 110. 

[001 3] Next, along with drawing 3 , the subroutine of focal bias compensation in step 103 is 
explained. If this subroutine starts at step 200, focal bias will be changed to a unit 5% at step 201 
from -20% of current value to +20% of value. Then, playback RF level is measured by the 
approach of this invention shown in drawing 4 at step 202 to that each bias of a focus. Then, the 
point of focal bias with which playback RF level serves as max by 203 among the focal bias of 5% 
unit from -20% of steps to +20% is chosen. Here, when there are two or more points with which 
playback RF level serves as max, the bias near 0% is chosen. Then, it is decided that it will be 
the value of the point which had focal bias chosen at step 204, and this subroutine is ended at 
step 205. 

[001 4] Next, along with drawi ng 4 , the subroutine of playback RF level measurement at step 202 
is explained. If this subroutine starts at step 300, spacing of 40ms of playback RF level data will 
be sampled 400 times at step 301 . Then, the average of the data of 32 high orders is calculated 
at step 302 out of these 400 sampling data. However, except the data of the two most 
significants and they are not used in order to avoid the effect of a pulse-noise. Then, this 
average value is made into the playback RF level central value at this measurement time at step 
303, and this subroutine is ended at step 304. 

[001 5] In this invention, by choosing the level at the time of an on-truck automatically, and 
changing a focal bias value by making the average value into playback RF level central value by 
choosing the large sampling value of playback RF level in this way, the focal bias value to which 
playback RF level central value becomes large most is found, and it is made into the focal bias 
best point. It becomes possible to choose the best focal bias value automatically and to set it up 
correctly, by this, for a short time. 

[001 6] As mentioned above, although the focal bias-compensation approach of the optical disk 
unit of this invention was explained, also let an optical disk unit equipped with a sampling means 
of playback RF signal level by which such a focal bias-compensation approach is realizable, and a 
high order value average means to compute the average value of the high order value in the 
sampled playback RF signal level be the object of this invention. 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Dr awin g 1] The explanatory view showing the playback RF signal wave form at the time of 
tracking servo-off, and the situation of the pit at that time. 

[Drawing^?] The flow chart of focus servo ********** with which this invention is applied. 
[Drawing 3] The flow chart of the subroutine of focal bias regulating [ of this invention ] 
automatically. 

[Drawing 4] The flow chart of the playback RF level measurement subroutine by the sampling of 
this invention. 
[Description of Notations] 

1 - — A playback RF signal, 2 — Situation of the pit on a disk. 
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